INTRODUCTION
The investigation of collisions between ions and neutral targets is of great importance in fundamental sciences such as astrophysics • , HO
• and the H • radicals in the plasma from the gas mixture and the moisture from the ambient air [6] . These radical species are responsible of the bactericidal effects of the plasma.
Another example concerns the radiation sciences field and the subsequent processes arising after the energy deposition into the irradiated medium. Indeed the first primary energetic particles produce secondary species, ions, electrons and excited molecules that further interact with their surroundings. Since water is the major constituent of biological medium can exist as clusters [8, 9, 10] it is these ion clusters may after their creation induce physical chemistry to the medium. Thus the knowledge of the dissociation products, i.e., the ions and more particularly the neutral fragments, from any step following the energy deposition is necessary for a deep comprehension and description of the collision processes, and for a potential improvement of an application.
The interaction of the colliding partners may lead to their fragmentation via the dissociation induced by collisional excitation and the charge transfer reactions. The fragment products, which are the signature of a collision process, are traditionally identified by mass spectrometry techniques. The ion fragments can be detected nowadays with a remarkable mass accuracy by mass spectrometry techniques [11, 12] . In contrast to detection of ionic fragments, providing information on the neutral species (nature and number of the formed species, energetics, …) which are important for the understanding of the spread of the deposited energy in an irradiated system remains a challenge. Experimentally it often requires the ion precursors to be accelerated to high energies (>20keV) In the present contribution, we investigate the fragmentation of 8 keV protonated water trimer, H + (H 2 O) 3 , in collision with argon atom target. We show the versatility of the COINTOF_MS technique that allows to observe either the dissociation induced by collisional excitation only, or simultaneously with the dissociation induced by the charge transfer reaction. Furthermore, this method provides also information on the produced neutral species (e.g., number of neutral fragments, …) along with the respective ion fragment within a given dissociation channel.
EXPERIMENTAL PROCEDURE
The apparatus used for the present investigation of H + (H 2 O) 3 /Ar collisions has been In Figure 1b , an additional feature appears in the mass spectrum at T = 1725.3 s, when an extraction field is applied. From the simulation of the ions trajectory, this T value corresponds to the Ar + ion that is formed through charge transfer reaction. Indeed starting from thermal velocities of the neutral Ar target, the nascent Ar + ion formed via the charge exchange reaction acquires the kinetic energy given only by the extraction and the acceleration fields that is a total of 2kV. Bearing in mind that the formed neutral species keep the velocity of the 8keV parent ion (in addition to the kinetic energy release by the fragmentation), they are expected to reach the detector well before the Ar + ion. 
